The transcription factor AtDOF4.2 regulates shoot branching and seed coat formation in Arabidopsis.
Plant-specific DOF (DNA-binding with one finger)-type transcription factors regulate various biological processes. In the present study we characterized a silique-abundant gene AtDOF (Arabidopsis thaliana DOF) 4.2 for its functions in Arabidopsis. AtDOF4.2 is localized in the nuclear region and has transcriptional activation activity in both yeast and plant protoplast assays. The T-M-D motif in AtDOF4.2 is essential for its activation. AtDOF4.2-overexpressing plants exhibit an increased branching phenotype and mutation of the T-M-D motif in AtDOF4.2 significantly reduces branching in transgenic plants. AtDOF4.2 may achieve this function through the up-regulation of three branching-related genes, AtSTM (A. thaliana SHOOT MERISTEMLESS), AtTFL1 (A. thaliana TERMINAL FLOWER1) and AtCYP83B1 (A. thaliana CYTOCHROME P450 83B1). The seeds of an AtDOF4.2-overexpressing plant show a collapse-like morphology in the epidermal cells of the seed coat. The mucilage contents and the concentration and composition of mucilage monosaccharides are significantly changed in the seed coat of transgenic plants. AtDOF4.2 may exert its effects on the seed epidermis through the direct binding and activation of the cell wall loosening-related gene AtEXPA9 (A. thaliana EXPANSIN-A9). The dof4.2 mutant did not exhibit changes in branching or its seed coat; however, the silique length and seed yield were increased. AtDOF4.4, which is a close homologue of AtDOF4.2, also promotes shoot branching and affects silique size and seed yield. Manipulation of these genes should have a practical use in the improvement of agronomic traits in important crops.